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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 
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AMENDMENT NO. 1 FEBRUARY 2007 

TO 
IS 7445 : 1974 CODE OF SAFETY FOR ACETONE 

(Page 5, clause 4.1 J) — Substitute the following for the existing text: 

•Threshold limit value of acetone, TLV-TWA is 500 ppm and TLV-STEL is 
750 ppm.' 

(Page 5, clause 4.2) — Insert the following at the end: 

'Lower & higher explosive limits of acetone are as given below: 

LEL-2.6% 
UEL - 12.8%' 



(CHD8) 



Repfograplty Unit, BIS^ N«w DdSa, Imlb 



IS I 7445.1974 



Indian Standard 



CODE OF SAFETY FOR ACETONE 



CShemical Hazards Sectional C!ommittee, GDC 18 



Bmo G. R. Cmajham 



Mimb$f$ 

Shri S. C< Kalb {AlttmaU to 
BrigG. R. Chaintoi) 
Shri R* S. Aoarwal 

Shri A. K* SmoH {AltmmU) 
Shri K. D. Aiirs 

Shri J. P. Chopra {AltermU) 
Shri G. S« Apts 
Shri K. Baxjuubramaniaii 

Shri K. R. Bulusu 

Shri B. N. Pathak {AUemaU) 
Chbhist & Mbtal.x.urobt-II» 
RsftBARGH, Designs and 
Standards Organization, 

LUCXNOW 

Dr D. Choudhury 

Shri D. K. Sirkar {AlUmoU) 
Shri J. M, Dave 

Dr Jaodoh Shankar 
Shri JooiNDER Sinok 

Dr a, K« Muxhbrjee 

Shri D. V. Sinoh {AligmOf) 
Shri M. P. Mukherji 

Shri B. N« De {AlkmaU) 
Shri O, P. Nanoia 

Shri A* G. Seshah {AUermii) 



Directorate General^ Factory Advice Service & 
Labour Imtiuites (Mmistry of Labour, 
Employment & Training), Bombay 



Ministry of Defence (DGI) 

National Organic Chemical Industries Ltd^ Bombay 

Ministry of Petroleum & Chemicals 

Directorate of Public Healthy Government of 

Tamil Nadu, Madras 
Central Public Health Engineering Research 

Institute (CSIR), Nagpur 

Railway Board (Ministry of Railways) 



Indian Chemical ManufacUirers* Association^ 
CalcutU 

Ministry of Health & Family Planning (Department 

of Health) 
Bhabha Atomic Research Centre, Bombay 
Directorate General of Technical Development, 

New Delhi 
Hindustan Steel Ltd, Ranchi 

Department of Explosives (Ministry of Industrial 
Development)^ Nagpur 

Hindustan Organic Chemicals Ltd, Rasayani 
(Maharashtra) 



{Coniimud M pag^ 2) 



© Copyright 1975 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Imilan Copyright Act (XIV of 1957) and 

reproduction in wholeor in part by any means except ^h written p^mnission of the 

publisher shall be deemed to be an infiringement of copyright under the said Act. 



IS t 7445*- 1974 
{CofUimaiJmnpage 1) 

Sms J. R. OvAUiLAit National Safety Ck>undl, Bombay 

Shri K. Sridhaa {Alkmak) 

Shri N» D. Patwardhah Ministiy of Defence (DGI) 

Shju R. M. Diuhit {AliermU) 

Sum P. S. Ramachakdran Directorate General of Health Services (Ministry of 

Health & Family Planning) 
Da S. S. GoTKOSKAR {AlUmak) 

Da G, M. Saxsna, Director General, ISI {Ex-offim Mmb$f) 
Deputy Director (Chem) 

Shrs P* S. AaoRA 
Assistant Director (Chem), ISI 

Industrial Chemical Hazards Subcommittee, CDC 18 : 4 

Cmmmr 

Shei S. G. Kals Directorate General^ Factory Advice Service & 

Labour Institutes (Ministry of Labour, 
Employment & Training), Bombay 

G H s M I s T & MetalluroistoII, Railway Board (Ministry of Railways) 
RBSftAacHp Desiohs and 
Standards Oroakization, 
lucbcnow 
Shri K. K* Chhaya Indian Chemical Manufacturers* Association,, 

Bombay 
Shri D. V* Patwardhan {Aliemak) 
Dr D. Ghoudkury Union Carbide India Ltd, Calcutta 

Dr S. R, CHowomntY All India Institute of Hygiene and Public Health, 

Calcutta 
Shri S. Gajendra Singh Directorate General, Ordnance Factories (Ministry 

of Defence), Calcutta 
Shri S« G. Dasoupta (AlterMU) 
Shri M. A. R. Iysnoar Bhabha Atomic Research Centre, Bombay 

Shri P. M. Jhavrri Association of Man-Made Fibres, Bombay 

SHRiJoomDRRSmoH Directorate General of Technical Development, 

New Delhi 
Dr J. D, KoHU Industrial Tosdcology Research Centre (CSIR), 

Lucknow 
Dr p. N. Viswawathan {Altmmk) 
Dr Mahmehar Singh National Institute of Occupational Health, 

Ahmedabad 
Shri M. P. Mubchsrji Department of Explosives (Ministry of Industrial 

Development), Nagpur 
Shri B. N. Ds {Alkrmis) 
Shri J. R* Ovauwar National Safety Council, Bk>mbay 

Shri K. Sridhar {AlSimaU) 
Shri B. N* Pathak Central. Public Health Engineering Research 

Institute (CSIR), Nagpur 
Shri V. P. Thsroa Ohkar {Atkmah) 

{Cmtmmi m p&g9 n) 



18 s 7445-1974 

Indian Standard 

CODE OF SAFETY FOR ACETONE 
0- FOREWORD 

O.l This Indian Standard was adopted by the Indian Standards Institution 
on 1 October 1 974, after the draft finalized by the Chemical Hazards 
Sectional Committee had been approved by the Chemical Division Coimcil. 

©•2 Acetone, also known as dimethyl ketone, 2-propanone, ketopropane 
and pyroacetic ether, in chemical terminology is represented by the formula 
CHgCOCH,. 

0*3 Acetone is the most important member of the homologous series of 
aliphadc ketones and is well established in many industries, both as a solvent 
and as an intermediate in chemical synthesis. 

©•4 Because of its high flanrunability, a complete knowledge and under- 
standing of the hazards involved is an essential prerequisite to any one 
handling acetone. This standard is intended to guide the users in the 
recognition of these hazards and in establishing safe handling procedures. 

0,5 The properties of acetone listed under 3 have been taken from literature 
and have been included for information only. Moreover, these properties 
pertain to pure acetone. However, for technical acetone, IS : 170-1966* 
has been published. 

0*6 In the preparation of this code assistance has been derived from 'Chemical 
Safety Data Sheet No. SD-67 Acetone*, issued by the Manufecturing Chemists* 
Association, USA, and *Guide to fire prevention in the chemical industry*, 
published by the British Chemical Industry Safety Council. 

1. SCOPE 

14 This code describes the properties of acetone, the nature of hazards 
associated with it and essential information on storage, handling, packing, 
labelling, disposal of waste, cleaning and repairing of containers, selection 
and training of personnel^ porsonal protective equipment, and first-aid. 

1#2 Attention of the users of this code is directed to the fact that the pro- 
duction, storage, transport, import and escport of acetone in India is control* 
led by Ac Chief Controller of Explosives of the Government of India under 
*The Inflammable Substances Act 1952** The statutory regulations arc 
embodied in the Petroleum Rul«, 1937 issued by the Government of India. 

^Spedficatkm for acetoae ( j^^l imisflvs). 
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2. TERMINOLOGY 

2*1 For the purpose of this code, the definitions given in IS : 4155-1966*, 
and IS : 4167-I966t shall apply. 

3. PROPERTIES OF ACETONE 

3.1 The important physical properties of acetone are : 

a) Molecular Mass 58-08 

b) Physical State Liquid 

c) Explosive Limits (by volume in Lower — 2 6 percent 
air) Upper — 12-8 percent 

d) Flash Point : 

Closed Cup -17 8°C 

Open Cup -9°C 

e) Auto-ignition Temperature 538°C 

f) Boiling Point 56- PC at 760 mmHg 

g) MelHng Point — 94-6°C 
h) Colour Colourless 

j) Corrosivity Non-corrosive 

k) Odour Fragrant mint-like odour 

m) Critical Pressure 60 atmospheres 

n) Critical Temperature 237-5''G 

p) RelaHve Density at 27! 27°C 784 to 0786 

q) Vapour Density (air ==l) 2 00 

r) Vapour Pressure at 20°C 181-7 mmHg 

s) Specific Heat 0-510 cal/g^G 

t) Heat of Vaporization (at boiling 7 092 kilocalories/mole 

point) 

u) Heat of Fusion 1 -360 kilocalories/mole 

^ff) Viscosity at IS^C 0'337 1 centipoisc 

y) Water &>luHlity i^vicihility) Soluble in all proportions in water 

z) Refractive Index at 2&'C 1-359 

4. HAaSARDS ASSOCIATED WITH ACOSTONE 

4.1 HMltiiHaMtfdf 

4.1.1 Acute Toxicity — Exposure to high vapoiur concentrations may cause 
eye, nose and throat irritation, and narcodc (anaesthetic) symptoms such 
as headache, drowsiness and incoordination. Acetone liquid produces 
transient eye irritation. 

4.1.2 Chronic Toxicity — Acetone is not known to produce chronic or 
accumulative systemic effects. Repeated and prolonged skin contact with 
the liquid can cause dryness and mild irritation of the skin. 

■ II n il II - i iiii m iiii n 

^Oiiiflaiiry i»('trrim r^ latit>g to chemioil snd mdidiion huftrdi and huardous chemicald. 
fOloiiiary (dtenm rrlaimg lo air polluiion. 
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4.1.3 Threshold Limit Value {TLV*) in Air — The upper limit of acetone 
vapour concentration considered safe for continuous exposure for 7 to 8 hour 
work day and 40 hour work week is 1 000 ppm* 

4.2 Fira mnd Explosion H&sards — Acetone is highly flammable and its 
vapours form explosive mixtures with air. Explosive concentration of ace- 
tone may be ignited at low energy levels of accumulated static charges. 

5. PRECAUTIONARY MEASURES 

5.1 BuUdings 

5J«1 Equipment containing acetone, if located within buildings, shall 
be in well-ventilated rooms of fire-resistant construction. Construction 
shall take into account the need to prevent outflow in the case of spillage and 
confine it in the section where it occurs, 

5.1^ Standard fire walls are recommended for isolation of larger equip- 
ment. Fire partitions having a fire resistance of I to 3 hours may be used lo 
isolate smaller equipment from other combustible materials. Suitable 
lightning protection should be provided and maintained in good condition. 

5J.3 Rooms for storing acetone shall be provided with not less than two 
means of exit, each remote from the other. All exit doors shall open out- 
wards in the direction of travel and shall be provided with panic hardware. 
Fire doors shall be of the approved type and shall open out in the direction 
of travel. Local and state requirements shall be observed while designing 
exit doors and fu-c floors. 

5.2 Equipment 

5*2*1 Because of its flammability, the design of piping and equipment for 
acetone shall be handled by experienced engineers in consultation with 
safety and fire protection specialists, 

5.2 .2 Totally enclosed processes are preferable when using acetone. 
Processes where solid materials are extracted or treated with acetone arc 
usually totally enclosed. If part of the equipment is to be opened periodi- 
cally to remove solids^ exhaust fans should be provided to remove acetone 
vapours before the equipment is opened. Open equipment should be 
avoided^ if possible. If such equipment is essential, the working areas should 
be protected by local mechanical ventilation. 

$•3 Vcntilatioii — Grood ventilation is essential in rooms or areas where 
acetone is handled to prevent the accumulation of explosive mixtures. If 
mechanical ventilation is used, flameproof fans and electrical equipment 
should be provided in conformity with National Electrical Code require- 
ments. 



♦Aa accepted by American Conference of Governmental Industrial Hygicnbts, USA. 
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5 A Air Aimlysis — Analysis of the air in the working area should be 
performed periodically by suitable chemical means or a combustible gas 
indicator to detect leakage of acetone vapours from equipment and also to 
ascertain the order of magnitude of toxic hazard. It is to be noted that the 
lower explosive limit of acetone is almost 26 times the threshold limit for 
toxicity. 

5.5 Elactricftl Eqioipsi&esit ^ — All electrical motors, controls, switches, 
relays, lights, etc, shall be flameproof and should conform to the requirements 
of IS : 2148-1968*. 

5.6 Statie Electricity 

5*6.1 Since acetone is miscible in water and is rarely completely anhy- 
drous, static electricity does not normally accumulate as readily as with a 
*dry* solvent having a low dielectric constant. 

5.6«1«1 It is important to prevent accumulation of static electricity. 
Charges built up on bodies other than acetone may readily be discharged to 
acetone itself which acts as an extension of the grounded containers or 

surface. 

5.6.1 .2 Large unearthed metal objects present danger for this reason. 
Tanks, pipelines and belt-driven equipment and agitators handling acetone 
shall be bonded together with suitable metal conductors and the whole 
system brought to zero potential by an earth connection, 

5«6.2 Frequent checks shall be made upon the continuity of the bonding 
and earthing systems, 

5.6.3 Materials and systems used for bonding and earthing shall be 
adequate to withstand vibradon, corrosion and mechanical wear* 

5.6.4 Pumping of acetone in pipelines shall be so controlled as to have 
the product level 0-9 metres above the inlet to avoid accumulation of static 
charges. 

5.6.5 Compressed air shall never be used for transfer of acetone. 

5.6.6 It is important that acetone dispensing and receiving containers 
shall be bonded together and earthed before trsutiskr of the product. 

5.7 Fire Ckmtrol 

5.7.1 Firs Detection — The detection system shall be able to sense the 
presence of smoke or heat during the initial growth period of fires. Various 
types of detectors which operate at predetermined temperatures or which 
detect the smoke photo-electrically or electronically are employed to 
suit individual risks. Detectors are made to operate audible or visual 
alarms or both. They are also linked to the fire authority control 
room* Good as they are, automatic detection systems only detect the 

^Spouficatian for flameproof enclosures of electrical apparatus (Jini fmisim). 
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fire after it has started. Since fire patrob often discover condidom which 
might lead to a fire and correct them in time, comidcradon shall be given to 
establishing regular fire prevendon patrols in addition to automadc systems. 

5*7^ Adeqttate firc-cxtingmsbing equipment, as specified by the local 
authorities, shall be provided and maintained in efficient conditions- The 
following methods are recommended. 

5«7«2.1 First-aid fire fighting — Hose reels are valuable as first-aid fire 
fighting equipment and are connected permanently to the water mains 
which shall be capable of delivering a discharge of at least 20 litres per 
minute. Portable carbon dioxide or dry powder fire extinguishing equip- 
ment shall also be provided . 

5*7*2.2 Spill fires — Dry powder is probably the most suitable extin- 
guisher. 

5«7«2.3 Tank fires — Use ^alcohol type' foam or water spray, 

5*7*2*4 Do not direct a jet of water on an acetone fire. Use a self- 
contained breathing apparatus while fighdng large fires, A respirator can- 
not operate satisfactorily in air containing a high concentration of vapour 
or in enclosed spaces where air is deficient in oxygen. 

5*7*2.5 Automatic system — An automatic sprinkler system is the best 
form of protection, for in addition to delivering water to the seat of the fire 
it provides the means by which fire caA be detected and an alarm raised. 

6. STORAGE 

6*1 Storage in Gontainere 

6.1*1 Acetone shall be stored in gas-tight steel receptacles conforming 
to Petroleum Rules and fitted with suitable filling apparatus and well-fitting 
airtight screw plugs or screw caps* 

6*1 .2 Storage and handling of acetone in glass containers is not recom- 
mended except in small quantities for use in laboratories. Safety cans with 
pouring oudets, equipped with tight*fitting caps or valves closed by springs 
and with fire baffles in the outlets may, however, be used, 

6*1 «3 Acids or oxidizing materials shall not be stored in the same shed or 
nearby within the statutory safety distance. 

6.1*4 It is recommended that all indoor storage areas should be provided 
with automatic sprinklers in addition to other fire-fighting equipment 
specified by local authorities. 

6*1.5 Acetone drums stored outdoors shall be protected from the direct 
rays of the sun or be sprinkled with water during hot weather, 

6*2 Btilk Storage 

6*2*1 Site — Storage and handling facilities shall be sited in well- 
ventilated areas to prevent the accumulation of pockets of acetone vapour* 
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6.2«2 Storagi Tonks «-— Every tank for acetone shall be of adequate strength 
and designed, constructed^ tested and maintained so as to be secure against 
accidental failure and the consequent escape of liquid therefrom* 

§•2*3 The foundation under a tank shall be sloped up towards the centre 
and shall elevate the tank sufficiently to prevent normal rainfall from sub* 
merging the tank base. Bonds or catchpits shall be used. 

6*2*4 Flanged and welded connections arc preferable to screwed con- 
nections in the liquid portions of the tank although screwed connections 
may be used in the vapour section of the tank. 

6.2*5 The liquid inlet connection should be installed at or near the 
bottom of the tank to prevent a static electrical spark being formed in the 
vapour space by falling liquid* If, however^ the liquid connection shall 
have to be installed on the top of the tank (for example, in an underground 
tank), it shall extend down to within a ftw centimetres of the tank bottom 
and die end of the pipe shall be anchored securely* 

6*2*6 All storage tanks should be earthed by means of not less than two 
separate and dbtinct connections placed at opposite extremities of such 
tanks. The resistance to earth of the earthing connections shall be less than 
10 ohms. The roof and all metal connections of the storage tank shall be in 
efficient and electrical contact with the body of the tank. 

6.2.7 Tanks shall be protected with vacuum pressure relief valves* . Inlets 
and outlets shall be covered with fine copper or other non*corroding metal, 
6x6 mm aperture gauzes. 

6«2*7*1 It is essential that the relief valves shall be located in such a 
way that the escaping vapours will be properly dispersed and clear of ordi« 
nary sources of ignition. 

6*2*7*2 In the dase of steel storage tanks, non-ferrous dip rods shall be 
used to avoid sparking. 

6»2«7«3 It is desirable to paint acetone tanks exposed to the sun with 
aluminium or white paints which will reflect the heat and so keep down 
internal pressure. Pump houses shall not be allowed in the tank enclosures. 

6.2*8 Pipelines shall be supported by steel stanchions or concrete sleepers. 
Wood shall not be used. Pipelines shall have adequate electrical conti- 
nuity and shall be earthed. 

7* HANDLING 

7»1 Geaeral 

7JJ Areas where acetone is handled shall be posted with *NO SMOK- 
ING' and other appropriate warning signs, as required by the operations. 

7.1 .2 If leaks or spills occur, only properly trained personnel shall 
remain in the area. Leaking containers shall be removed to an isolated, 

8 .. 
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well- ventilated area and the contents transferred to other sound containers. 
All spills shall be flushed away promptly with water. Excessive quantities of 
acetone shall not be permitted to enter drains or sewers where there is danger 
of vapoun becoming ignited. 

7,1.3 All empty tanks or other containers which have contained acetone, 
except when they arc opened for the purpose of cleaning them and rendering 
them free of acetone vapour, shall be kept securely closed unless they have 
been thoroughly cleaned. 

7 J .4 An air space of not less than 5 percent of its capacity shall be left 
in each tank or other container containing acetone. 

7«2 Drums 

7.2-1 Empty drums/containers shall be stored where they will be safe 
from unauthorised interference and shall be securely dosed. It shall be 
recognized that a container which is empty with only enough of the volatile 
flammable liquid remaining to wet the inside, may be more dangerou.^ from 
the stand point of explosion in the container than the container when filled 
with liquid, owing to the larger volume of explosive mixture that it contains. 

7-2*2 Before acetone drums are opened they shall be supported and 
grounded by fastening a screw clamp to the rim of the drums and connecting 
the clamp by a 6-mm extra flexible copper wire to any siiital^lo and adequate 
earthing point. 

7.2.3 Drums shall be opened preferably with spark-irsistant tools. Fit- 
tings shall never be struck with tools or other hard objects wliirh may cause 
sparking. 

7.2.4 The operator shall wear goggles and use a suitable wietu I) to 
remove the bung or body plug from a drum of acetone. He shall place the 
drum with the bung up, stand to one side and faee away during the opera- 
tions. After the bung starts to loosen, it shall be given not more dian one 
full turn; if there is internal pressure, it shall be relieved before the bung is 
loosened further, 

7.2.5 The safe methixi of emptying drums is by piunp, lUe* tri< al 
pumps should have explosion-proof motors, ff drums are emptied by 
gravity; the faucets shall be self-closing. Pressure shall never be used, 
especially with air. 

7.3 Transportatton Procediares 

7-3.1 All eontainei-s shall be well-stoppered and so loaded as nai to pro- 
ject beyond the sides and back of the vehicle. 

7.3.2 Containers shall be loaded, stacked and unloaded with earc. 

73«3 Drums shall be placed upright with the bnngs tipwards. 

7.3.4 No leaking containers shall be allowed to be transported in any 
carrier. 
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7.33 On receipt of a wagon*Ioad or truck-load of drums containing 
acetone^ all the side doors shall be opened to allow thorough ventilation of the 
vehicle. There shall be a minimum interval of 10 minutes before com- 
mencement of manual unloading, 

7.4 Tnmsp<irteti0i& in BmXk 

7 Ami Tank Lorries 

7 AAA Tank lorries transporting acetone shall conform to the Petro- 
leum Rnle$ and shall be approved by the Chief Controller of Explosives, 

7*4 J «2 The cargo tanks shall be filled or discharged only by means of 
a metal pipe or armoured hose in which the armouring is electrically con* 
tinuous throughout. The safety regulations and safety distances prescribed 
in Petroleum Rules sliall be followed during the operations. 

7 A A3 No fire or other artificial lights capable of igniting flammable 
vapours shall be allowed on any vehicle containing acetone. 

7.4J«4 No combustible article or substance capable of causing fire or 
explosion shall be carried on any vehicle containing acetone. 

7AA^5 One carbon dioxide or dry chemical fire extinguisher shall be 
carried on an easily accessible position on every vehicle transporting acetone. 

7AAS Cargo tanks shall be earthed before loading and unloading. 
Special bonding points together with earthing clips shall be installed to 
facilitate this operation, 

7*4.1.7 If the vehicle is mechanically driven, the engine shall be 
stopped so long as the filling or discharging operation is in progress and shall 
not be restarted until all tanks and valves have been securely closed. 

7.4^2 Rail Wagons 

7«4*2.1 Appropriate caution signs shall be placed on the track or 
wagon before loading or unloading. It is considered good practice to 
place derails at one or both ends of the loading/unloading track, approxi- 
mately one wagon length from the wagon being loaded/unloaded, unless the 
wagon is protected by a closed and locked switch or gate, 

7.4.2«2 Before the manhole cover or outlet valve cap is removed, the 
lank c ar shall be relieved of all internal pressure by venting or by cooling 
the lank, 

7*4,2.3 The tank car shall he grounded in an eflTcctive manner before 
any connection or contact is made between the lank car and unloading line 
or other unloading equipment. 

7AJ2A Tank wagons shall be unloaded through the dome connection 
using an eduction pipe* 

7*4*2*5 As soon as the loading/unloading operation is completed all 
valves and closures shall be made tight after the connections are removed* 

10 
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7.5 Fir« Figbtifig 

7.5.1 Carbon dioxide or dry chemical may be used for extinguishing 
small fires* Water spray may also be used but water in a straight jet stream 
shall not be used. Automatic sprinklers with spray nozzles are recom- 
mended for general fire control. 

7.5.2 Alcohol type foam may be used for fighting large fires involving 
tanks. 

8. MARKING AND LABELLING 

8.1 All containers of acetone shall bear an identifying label as depicted in 
IS : 1260 (Part I)-1973*, The lower half of the label shall have the 
following text printed in addition to or in combination with any other 
words required by statutes, regulations or ordinances : 



ACETONE 

NO SMOKING 

DANGER— HIGHLY FLAMMABLE 

KEEP AWAY FROM HEAT, SPARKS AND OPEN FLAME 

KEEP CONTAINER CLOSED 

USE WITH ADEQUATE VENTILATION 

AVOID REPEATED CONTACT WITH SKIN 

AVOID PROLONGED BREATHING OF VAPOUR 



9. WASTE DISPOSAL 

9.1 The disposal of waste acetone and of materials contaminated with it 
shall be carried out according to state and local regulations regarding 
health and pollution. 

9*2 Small quantities may be disposed off by removing the waste to a safe 
location away from buildings or other combustible structures, then pouring 
the mixture on dry sand or earth and then cautiously igniting it, 

9.3 Disposal of large quantities of waste acetone may be accomplished by 
atomizing the liquid into an approved type of combustion chamber. 

9.4 Waste mixtures containing acetone shall not be allowed to enter drains 
or sewers where there might be danger of vapours becoming ignited. 

9 J If acetone drums arc to be scrapped, they should be washed profusely 
with water to remove traces of acetone vapour* 

« Pictorial markings Tor handling and lalkllmg ofgoodi: Part I Oongerpus gooddi. 

II 
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10. TANK AND EQPDPMENT CLEANING AND REPAIRS 

10 J Preparatloii of Tmiiks u&d Equipment 

10.1 «1 Tanks and equipment cleaning shall be done under the direction of 
thoroughly trained personnel who are fully familiar with all the hazards 
and safeguards necessary for the safe performance of the work, 

10.1 «2 Tanks and equipment, pumps, lines and valves shall always be 
drained and thoroughly flushed with water before being repaired. Workmen 
shall never be allowed to repair equipment while it is in operadon and the 
lines full. It should be ascertained that all sources of ignition have been 
eliminated from the vicinity of the tank. All pipelines to the tank shall be 
disconnected and aU connecting lines shall be blanked off, 

10«1»3 The tank may be steamed to remove residual acetone and vapours. 
As a precaution against the generation of static electricity, steam shall enter 
the tank at a low velocity and steam line shall be bonded to the tank. 
Steam shall be introduced at a point near the bottom of the tank and allowed 
to escape through vents and openings at the top. Steaming shall be con- 
tinued until the acetone vapours have been removed. The tank should 
then be cooled, preferably by filling with water and draining once or twice. 
Inside atmosphere shall be tested for oxygen and acetone by an approved 
method before permitting personnel to enter. The steam and water lines 
shall be bonded to prevent the accumulation of static electricity, 

10*1 .4 In the case of clean acetone tanks it may be possible to prepare 
them for safe entry by water flooding or proper airing, 

10«2 Eaiterisig Tmsik 

10«2.1 No one shall enter a tank or confined space until a work permit 
has been signed by an authorized person indicating that the area has been 
tested and found to be safe. Furthermore, no workman shall enter a tank 
or vessel that does not have a manhole opening large enough to admit a 
person wearing a safety harness^ life line, and airkne respirator. It shall be 
ascertained that the tank or vessel can be left by the original entrance. 

10«2«2 One man on the outside of the tank shall keep tlie men in the tank 
under observation and another man shall be available nearby to aid in 
rescue^ if any^ if the men in the tank are overcome, 

W.23 A supplied air respirator or self*contained breathing apparatus 
together with rescue harness and life line shall always be located at the tank 
entrance for rescue purposa, 

10.2«4 Special ventilation is recommended during the entire time men 
arc cleaning; repairing^ or inspecting the tank. Ventilation can be accom- 
plished by exhausting or removing vapours firom the bottom of the tank 
either through its bottom openings t>r by a large flexible duct where tanks 
have a top opening only. The blowers or air movers used fpr ventilation 
to ensure against oxygen ddKciency shall be electrically grounded. On 
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tanks having only a top opening care shall be exercised to cnsmc coniploie 
removal of vapours from the eniirc tank. 

10.2.5 During the course of the work frequent tests should l)e made to 
determine that the atmosphere in the tank is being maintained within a 
safe range. 

10 J Repair Work 

10.3.1 Interior tank repairs shall be permitted only after thorough 
cleaning and testing of the tank to make sure that it is free of vapours and 
after a work pernut has bt^en issued by an auihorixcd person. Ritpeatt^ri 
tests for flamnial)lc vapour and oxygen contciu Uall be rnadc to fully protect 
the workmen, 

10«3,2 All outside welding or brazing on tanks or equipment which have 
contained acetone should be done only after such containers have been 
completely purged with steam. Purging shall be continiurd while tlic 
repair work is in progress* Filling clean, empty la:iks with inert gas is 
another method which may be used in outside weldintj in brazing. 

10.3.3 In all cases, if repair work is interrupted, ihc tank ain)<>.])lirn* 
shall be checked thoroughly and a new work permit issued beioir rr^tniMMi.Mi 
ofwork, 

11. PERSONNEL SAFETY 

11«1 Employee Edncatioifi ai&d Traimsftg 

ll.l.l Safety in handling acetone depends, to a great extent, on the 
effectiveness of employee education^ proper safety instructions^ intelligent 
supervision and the use of safe equipment, 

1U«2 The education and training of employees to work safely and to 
use penonal protective equipment or other safeguards provided for them 
is the responsibility of supervision. Training classes for both new and old 
employees shall be conducted periodically to maintain a high degree of 
safety in handling procedures. Workers shall be thoroughly informed of 
the hazards that may result from improper handling^ of acetone. They 
shall be cautioned to prevent spills and thoroughly instructed regarding proper 
action to take in case they occur. Each employee shall know what to do in 
an emergency and shall be fully informed as to first-aid measures^ 

11 #1 #3 In addition to the above, employee education and training shall 
include the following: 

a) Instructions and periodic drill or quiz regarding locations, purpose 
and use of emergency fire fighting equipment, fire alarms and 
emergency shut down equipment such as valves and switches, 

b) Instructions and periodic drill or quiz regarding UxMiiou:;. purpose 
and me of personal protective equipment. 
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c) Instructions and periodic drill or qxuz regarding locations of safety 
showers, eye batl^ and bubbler drinking fountains or of the closest 
sources of water for use in emergencies. 

d) Instructions to report to proper supervision of all equipment failures, 

11*2 Persoaml Protective Equipssieiat — While personal protective equip- 
ment is not an adequate substitute for goodj safe working conditions, adequate 
ventilation and intelligent conduct on the part of employees working w^'lL 
acetone, it is in many instances the only practical means of protecting the 
worker, particularly in emei^ncy situations- The following personal 
proieciive equipment shall be used when indicated, 

11 •2*1 Eye Protection 

1L2.L1 Chemical safety goggles — Cup type or rubber frame goggles 
equipped with approved impact resistant glass or plastic lens shall be worn 
whenever there is a possibility of acetone coming in contact with the eyes, 

1L2.1.2 Spectacle type safety goggles — Metal or plastic rim safety spec- 
tacles without side shields wWch can be obtained with prescribed safety 
lens or suitable all-plastic safety goggles are often used where continuous 
eye protection is desirable, as in the laboratories, but do not give protection 
from splashes. Safety glasses with side shields afford slightly greater 
protection. 

11,2J«3 Face shields — Plastic shields (full length 20 cm minimum) 
with forehead protection may be worn in addition to chemical safety goggles 
where complete face protection is desirable, 

11,2.2 Respiratory Protection — While acetone is one of the least toxic 
of industrial solvents respiratory protection will be required in concentra- 
tions which produce irritation or other tmcomfortable effects. Available 
types are described in 11«2«2«1 to 11»2«2.5. 

Note — Respiratory protective equipment shall be carefully mAintained, inspected, 
cleaned and sterilized at regular intervaU and always before and after uae by another 
person. 

llJ2^2d Self-contained breathing apparatus — It penmits the wearer to 
carry a supply of oxygen or ain These masks allow considerable mobility* 
The length of time a self-contained breathing apparatus provides protection 
varies according to the amount of air, oxygen or regenerating material it 
carries. Compressed oxygen shall not be used where there is danger of 
contact with flammable liquids^ vapours or sources of ignition, especially in 
confined spaces such as tanks or pits, 

Il«2.2e2 Positive pressure hose masks — These masks are supplied air by 
blowers* These require no internal lubricadon* The wearer shall be able to 
use the same route for exit as for entrance and must take precautions to keep 
the hose line free from entanglement The air blower shaU be placed in an 
area free of contaminants. 

IL2»2 J Aif4im masks — Themasks are suppUed with clean compressed 
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air and are suitable for use only where conditions will permit safe 
escape in case of failure of the compressed air supply* These masks are 
ususdly supplied with air pipe to the area from a compressor It is extremely 
important that the air supply is taken from a sale source and that is not 
contaminated by oil decomposition from inadequate cooling at the com- 

?ressor. The safer method is to use a separate non-lubricated compressor, 
ressure reducing and relief valves^ as well as suitable traps and filters shall 
be installed at all mask stations. An alternative arrangement frequently 
used is high pressure breathing air from standard (5 7m^) cylinders with 
demand-type valve and face piece. 

11 •2.2 .4 Industrial canister type gas masks — These shall be equipped with 
full face piece fitted with the proper canister for absorbing acetone vapour. 
These masks will afford protection against concentrations not exceeding 
2 percent by volume when used in accordance with manufacturer's instruc- 
dons. The oxygen content of the air shall be not les? than 16 percent by 
volume. The masks shall be used for relatively short exposure periods only. 
They may not be suitable for use in an emergency since at iliat time the 
actual vapour concentration is unknown and an oxygeii deficiency niav- 
exist. The wearer shall be warned to leave the contaiDiuaicd areas imnu*- 
diately on detecting the odour of acetone vapour. This may iiidicalc thai 
the mask is not functioning properly, or that the vapour concentration is too 
high, or that the canister is exhausted or that the mask is not properly fitted, 

NoTB — Where other gas having little or no oduur may be encountered in addition to 
acetone, the mask shall be equipped with an 'all purpose canister*. All respiratory 
protective devices shall bear the mark of approval of a competent authority, 

11.2«2«5 Chemical cartridge respirator — It may be used to avoid inhaling 
disagreeable but relatively harmless concentrations of acetone vapour. 
These respirators, however, are not recommended for protection where 
toxic quantities may be encountered. 

CAUTION — Filter type respirators do not offer protection against 
gases and are unsuitable for use when working with acetone* 

11*2.3 Head Protection — Hard hats should be worn where there is danger 
from falling objects. Polyethylene and other plastic caps may be worn to 
give protection against leaks and splashes. 

11«2«4 Foot Protection — Leather safety shoes with built-in steel loc caps 
arc recommended for workers handling drums and cans of acetone- Soles 
of the shoes shall be of leather or other conductive material. Nails, if used, 
shall be of non-sparking material. 

11.2*5 Body^ Skin and Hand Protection — Where repeated splashes or skin 
contact cannot be avoided by process design and employee training, 
impervious skin protections shall be provided. 

n. PREVENTIVE HEALTH MEASURES 

12.1 Envirosunentml Cloatrol — Good general ventilation, local exhaust 
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ventiladon or process enclosures may be necessary in some operations to 
avoid unpleasant effects. On entering tanks or dosed compartments, 
follow the recommendations given in 10.2. 

12«2 Persmial HygioM — For most uses of acetone^ special personal 
protective equipment and facilities will not be necosary. 

12.3 Phyaleal Essusiisuitimis — No special examinations are necessary for 
employees using acetone, 

13« FIRST-AIB 

13.1 Sldsi Ckmtftct — Remove contaminated clothings wash exposed areas 
and dress with dry clothing. 

13.2 Cbs&tftct witli Eyes — Flush eyes thoroughly with water. If eye pain 
continues refer to a physician. 

13*3 Taking Internally — Vomiting shall be caused by giving large 
quantities (500 ml or more) of warm salt solution (2 table spoons of salt to 
500 ml of water) and having the patient stick his finger down the throat. 
If necessary, call a physician. 

13.4 Inhalation — In case of exposure to high concentrations resuldng in 
narcotic symptoms, remove the patient to uncontaminatcd atmosphere at 
once. If breathing has stopped, give artificial respiration. Gall a physician. 
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